ABSTRACT
Introduction
Psychomotor agitation is a clinical syndrome typified by its acute manifestation and fluctuating course. It characterizes itself by mental, emotional and cognitive excitement, inadequate and purposeless increase of motor and verbal activity, which gravely alters the behaviour of the subject [1] [2] [3] .
The incidence of psychomotor agitation occurs in 10% of patients who resort to an emergency health service [1] [2] [3] [4] [5] [6] .
Research Díaz-Castro Lina emergency service [1, 5, 8, [9] [10] [11] [12] [13] .
In general, the clinical guidelines recommend the use of second-generation antipsychotics (such as olanzapine) as the first line of treatment. Nevertheless, amongst the most viable options, the use of traditional antipsychotics, such as haloperidol, is still considered [9] . The main difference between both types of antipsychotics, is the lesser risk of movement-related disorder induced by the antipsychotic (parkisonism, acute dystonia/dyskinesia and akathisia) [11, 12] .
In Mexico, the anti-agitation effectiveness of antipsychotic use in patients with psychomotor agitation has not been reported. In this study, we will look at the effectiveness of a second-generation antipsychotic, olanzapine, in comparison to an antipsychotic of first generation, haloperidol, to control psychomotor agitation in patients suffering from schizophrenia treated in the emergency services of a psychiatric hospital.
Methods
The study was an open-label, naturalistic observation of schizophrenia patients who required medication for psychomotor agitation. To fulfill the ethical aspects of research with human beings, the protocol of study (18C 19) was approved by the Research Ethics Committee of the psychiatric hospital where this study was undertaken, on the 4th June 2015.
Subjects
Fifty-eight patients from the emergency ward of the psychiatric hospital of Mexico were enrolled in this study during a six month period, from June to November 2015. All patients had medical record within the hospital, with a previous diagnosis of schizophrenia according to the Diagnostic Criteria on Schizophrenia, taken from the International Classification of Diseases (ICD-10) [14] . Inclusion criteria were as follow: all patients had total scores of 14 or higher on the Positive and Negative Syndrome Scale Excited Component (PANSS-EC) with a score of 4 or higher on at least one item, and the treating psychiatrist concluded that the patient needed to be treated with an IM injection, of olanzapine or of haloperidol, which are the two most utilized and available antipsychotics in hospital emergency services. Patients diagnosed with psychomotor agitation who had not been diagnosed with schizophrenia and who had not completed the applications of measurement tools, were excluded from the study. All patients and relatives involved In line with the primary underlying psychiatric cause for psychomotor agitation, it has been established that psychotic disorders such as schizophrenia and bipolar disorder are the most common causes of psychomotor agitation. In a study, it was estimated that amongst 3.4 million consultations given in psychiatric emergency services in the United States, 21% of individuals suffering from psychomotor agitation had previously been diagnosed with schizophrenia; 13% had been diagnosed with bipolar disorder; and 5% had been diagnosed with dementia [7] .
On the other hand, it is estimated that approximately 20% to 28% of patients diagnosed with schizophrenia suffer from episodes of agitation throughout their lives [1] [2] [3] [4] .
A general mechanism of agitation has been suggested, the neurotransmitters involved in the internal functioning of the cortical-thalamusstriated-cortical circuit are principally the gamma aminobutyric acid and the glutamate. The two latter usually both reach an inhibition/ excitation balance, while, externally, the circuit receives communication from other brain levels, such as the pars compact of the substantia nigra, the ventral tegmental area, and the median rafe nuclei. The striatum projects neural connection to globus pallidum interno and substantia nigra pars reticulata in two ways 1) Direct: it consists of neurons containing gamma aminobutyric acid and substance P, which are inhibitory, 2) Indirect: start with neurons containing gamma aminobutyric acid and enkephalin, then projecting the external globus pallidum, which sends inhibitory projections to the subthalamic nucleus, and then to the internal globus pallidum and substantia nigra, which are connections to the excitatory pathway glutamate.
Dopamine, serotonin and noradrenaline, liberated from the subcortical levels towards the circuit, favour overstimulation of the direct tract of the circuit. The consequence being motor hyperactivity, this explains why antipsychotics were approved for pharmacologic control [3, 8] .
Clinical guidelines have been published at the international level, containing algorithms to handle patients with schizophrenia and psychomotor agitation. These guides recognize the similar efficacy of haloperidol and olanzapine to control psychomotor agitation symptoms; however, this is not the case for its comparative effectiveness in the clinical environment of an A naturalistic comparison study of effectiveness of intramuscular olanzapine and intramuscular haloperidol in acute agitated patients with schizophrenia signed an informed consent document, authorizing their participation in this study.
Assessments methods
TThe Positive and Negative Syndrome Scale Excited Component (PANSS-EC) was applied at each patient's admission, in order to measure basal severity of psychomotor agitation. This enabled us to obtain a basal score, to then apply initial doses of intramuscular injection of olanzapine 10mg, haloperidol 5 mg or haloperidol 10 mg, The applications of intramuscular injection were according to the clinical practice guideline for managing agitation in the hospital. During the study, measurements were once again taken after 30, 60, 90 and 120 minutes. Concomitantly, measurements based on the Abnormal Involuntary Movements Scale (AIMS) [15] were taken to assess the presence of extrapyramidal symptoms; this scale was used because the patients had been previously treated with antipsychotic. Also, a clinical examination was made to explore extrapyramidal symptoms such as akathisia, tremor, dystonia or Parkinsonism.
The PANSS-EC [16, 17 ] consists of 5 items, which each have an identification code with an ascending number and a letter representing the general component of origin (P= Positive; G= General Psychopatology; and N= Negatives): [17] [18] [19] agitation (item P4), hostility (item P7), motor tension (item PG4), lack of cooperation (item G8), deficient control of impulses (item PG14). The items are measured from 1 (not present) to 7 (severe). The total score goes from 5 to 35 points. In line with the score obtained, the severity of agitation was classified: mild agitation from ≥14 to ≤19 points, moderate agitation from ≥20 to ≤29 points, and severe agitation from ≥30 puntos. A clinical improvement of psychomotor agitation was defined as the reduction of ≥7 points or ≥40% in comparison to basal score of measurements at 30, 60 y 90 minutes. A clinical remission of psychomotor agitation was defined as a reduction of ≥7 points or 40% in comparison with basal score of the measurements taken after 120 minutes.
Statistical analysis
The PANSS-EC was used to measure improvement or remission of psychomotor agitation. Direct comparisons of baseline demographics and the changes in each assessment score (basal, 30 minutes, 60 minutes, 90 minutes and 120 minutes) were analyzed using bivariate analysis, undertaking tests such as Chi2 and Kruskall Wallis, with the statistical software SPSS© v.20.
Results

Sociodemographic and clinical characteristics
The sample included 58 patients diagnosed with schizophrenia who all presented psychomotor agitation as a motive for consultation in the emergency services of a psychiatric hospital. In 95% of the sample, individuals had a diagnosis of paranoid schizophrenia and only 5% had a diagnosis of schizophrenia of a different kind; the evolution time of schizophrenia was 8.3 years (standard deviation 7.8). Regarding the presence of comorbidities, 21% were obese, 9% had hypertension and 3.4% had diabetes mellitus. Concerning use of psychoactive substances, it appeared in 77.6% of the study sample, of which, tobacco consumption represents 72%, alcohol abuse 31%, and use and abuse of cannabis 17.2%. All patients included in this study had discontinued treatment at least two weeks or more.
In the study sample 50% (n=29) were female, with an average age of 35 years old (minimum was 18 years old, maximum was 59 years old); and 43% of the sample (n=25) did not have any employment or occupation.
No statistically significant correlation was found between sociodemographic characteristics and response to treatment, only in the basal score of the severity of psychomotor agitation (p<0.001) ( Table 1) .
Nevertheless, for the analysis, six patients were excluded, one patient by presenting sedation when applying olanzapine, and five patients because other sedatives drugs were administered before the 30 minutes.
In line with the severity of psychomotor agitation, of 43% moderate cases and 57% severe cases, the group of moderate psychomotor agitation have a lower score than the severe psychomotor agitation group (p<0.001). The scores of psychomotor agitation throughout the various stages of study with the different types of treatments are expressed as medians with minimum and maximum values (Table 2 ).
For the case of moderate agitation, comparing treatment groups (haloperidol 5mg, haloperidol 10mg, and Olanzapine 10mg): a statistically significant difference was found in the basal Research Díaz-Castro Lina measurement between these groups. This same situation was observed when comparing effectiveness of the treatments or the degree of response between the study times of each treatment group. In all cases, the differences found are statistically different (Figure 1 ).
In the case of severe psychomotor agitation, comparing treatment groups (haloperidol 5mg, haloperidol 10mg, and olanzapine 10mg), no statistically significant differences were found in the basal measurement. Comparing effectiveness of the treatments in the various study times in each treatment group, a statistically significant difference was found in between each timegroup in the haloperidol 10 mg group. This situation was distinctively different for patients who received treatment with haloperidol 5 mg and olanzapine 10mg, in which cases only certain study-time groups showed statistically significant differences (Figure 2) .
As for clinical response of psychomotor agitation, it occurred in 72.4% (at 60 minutes), in 19% (at 90 minutes) of cases with both treatments, and clinical remission of psychomotor agitation, in 93% (at 120 minutes) of cases with both treatments. A clinical response (or improvement) of psychomotor agitation was defined as the reduction of ≥7 points or ≥40% in comparison to basal score of measurements at 30, 60 y 90 minutes; and clinical remission of psychomotor agitation was defined as a reduction of ≥7 points or 40% in comparison with basal score of the measurements taken after 120 minutes. No extrapyramidal symptoms such as akathisia, tremor, dystonia or Parkinsonism were observed in any of the three treatment groups, In all patients with severe psychomotor agitation, and 46.5% of patients with moderate psychomotor agitation, physical restraint was applied.
Discussion
Psychomotor agitation is a frequent cause of psychiatric emergency. It is a complex syndrome, hard to handle, which imposes one to carry out appropriate and effective therapeutic actions which include pharmacological steps.
The findings of the present study enable us to conclude that there were no statistical differences in demographic variables between groups, however, it is important to note that the lesser proportion of males in the haloperidol 10mg group (43.8%) relative to the olanzapine 10 mg group (60%), would tend to bias the haloperidol group against cases of acute dystonia, leading to the appearance of less morbidity with haloperidol than in the sample of this study.
To evaluate and compare therapeutic action of indicated medicine, specifically anti-agitation effect of the antipsychotics, we first started with the identification of 2 different frames of psychomotor agitation: moderate and severe. A naturalistic comparison study of effectiveness of intramuscular olanzapine and intramuscular haloperidol in acute agitated patients with schizophrenia
The results obtained enabled us to identify that in all cases, independently of the intensity of psychomotor agitation, we found reductions in the score on the Scale of PANSS-EC throughout the different study-times. This suggests a good therapeutic response when using haloperidol or olanzapine, only as effect anti-agitation.
These results are consistent with other studies reported; there is to this day no particular medicine which surpasses another [1, 4, 6] . In our study, in the cases of moderate psychomotor agitation, either of the previously suggested Research Díaz-Castro Lina alternatives is effective. For this reason, the selection of the antipsychotic should be based on the availability of the medicine, its cost, adverse effects, and the experience of the treating doctor, amongst other factors for example if there is any counter-indication for a particular patient to use haloperidol or olanzapine.
The two arguments made above seem to be concurring with what has been reported in other naturalistic studies [20] [21] [22] [23] [24] in which it has been repeatedly found that, despite the similar effectiveness of overall reduction of the PANSS-EC score between haloperidol and olanzapine, patients who have received haloperidol treatment seem to suffer from higher clinical severity on the PANSS-EC scale, in comparison with those who received olanzapine.
This study, although the groups might have been too small to reach a significant difference (type II error), has demonstrated that both types of antipsychotics are effective to control psychomotor agitation, not all published studies have found that haloperidol 5mg and olanzapine 10mg are equally effective, one study has suggested superior efficacy after intramuscular olanzapine in comparison with intramuscular haloperidol in agitated elderly patients with schizophrenia [25] , another study reported that olanzapine is more rapidly effective than haloperidol and improves poor impulse control and excitement of patients [26] , therefore, olanzapine has a different pharmacological profile than haloperidol, and when the antipsychotics are chosen it is necessary to consider other clinical variables in patients. Moreover, an absence of extrapyramidal symptoms in this study may reflect the fact that our sample size was too small to produce a significant result [26] .
The compared effectiveness of the different available pharmacological options should be further researched, in order to design application standards depending on severeness of the agitation on one hand; but also to evaluate the plausibility of applying clinimetric scales, so that an objective framework of severity of agitation is created to establish norms in the decision-making process when prescribing medication for this condition.
Conclusion
Other aspects which remain to be further studied, in agreement with the most recent protocols of management of agitation are: 1) to recognize agitated patients who are in the position to accept psychopharmacos by other routes, and 2) exclusively use the intramuscular route for patients who do not respond to other treatment modalities. Furthermore, it is also important to evaluate the use of physical restriction and its duration in relation to the treatment to which one has resorted. Other aspects to be considered in the comparative assessment of the use of antipsychotic with effect anti-agitation are the advantages and disadvantages in terms of both efficacy and safety, as this later would subsequently lead to better compliance over the time, and therefore, better efficacy overall during the lifespan of the patients with schizophrenia.
